






Desarrollo de un indicador para el seguimiento de los niveles de inundación en 
humedales Mediterráneos 
























Development of an indicator to monitor flooding levels in Mediterranean wetlands 
Abstract::HWODQGVDUHVHQVLWLYHHFRV\VWHPVWKDWDUHLQFUHDVLQJO\VXEMHFWHGWRDQWKURSRJHQLFWKUHDWV,QUHFHQWGHFDGHV
FRDVWDO 0HGLWHUUDQHDQ ZHWODQGV KDYH VXIIHUHG FRQVLGHUDEOH SUHVVXUH IURP XUEDQ JURZWK DQG WKH LQWHQVLILFDWLRQ RI
DJULFXOWXUDO 5HPRWH VHQVLQJ 56 DQG*HRJUDSKLF ,QIRUPDWLRQ 6\VWHP *,6 WHFKQLTXHV DUH HIILFLHQW WRROV WKDW FDQ
VXSSRUWODUJHVFDOHDQGSURORQJHGPRQLWRULQJRI0HGLWHUUDQHDQFRDVWDOZHWODQGV
:H XVHG WKHVH WHFKQLTXHV WR GHYHORS D ZHWODQG IORRGLQJ LQGLFDWRU WR VXSSRUW WKHPRQLWRULQJ RI FRDVWDO ZHWODQGV LQ
6RXWKHUQ)UDQFH7KHLQGLFDWRULVEDVHGRQPXOWLWHPSRUDO/DQGVDWLPDJHVFRYHULQJWKH\HDUVDQGDQG













7D\ORU HW DO  /RV PpWRGRV WUDGLFLRQDOHV SDUD
LQYHQWDULDUORVUHFXUVRVDHVFDODUHJLRQDORQDFLRQDOVRQ
FDURV \ OHQWRV 5HEHOR HW DO  \ SUHVHQWDQ
OLPLWDFLRQHV HVSDFLDOHV \ WHPSRUDOHV )LQOD\VRQ HW DO
 /HKQHU \ 'ROO  /D FRQYHQFLyQ 5DPVDU
GHVWDFD OD LPSRUWDQFLD GH OOHQDU ORV YDFtRV HQ ORV
LQYHQWDULRV \ VXEUD\D HO XVR OD WHOHGHWHFFLyQ \ 6,*
'DYLGVRQ\)LQOD\VRQ
3DUD JUDQGHV HVFDODV HVWDV WpFQLFDV VH XWLOL]DQ FRPR




JHVWLyQ GH JUDQGHV H[WHQVLRQHV HQ HO FRQWH[WR GH OD
&RQYHQFLyQ5DPVDU0DFND\HWDO
/D LQIRUPDFLyQ HVSDFLDO GH SUHFLVLyQ KD GHPRVWUDGR
HYDOXDU HILFLHQWHPHQWH ORV KXPHGDOHV QDWXUDOHV \
KWWSRFVHEGFVLFHVLQGH[SKS$(7VFKHG&RQISUHVHQWDWLRQV  

DQWURSRJpQLFRV ;LH HW DO  \ ODV VHULHV GH
LPiJHQHV WHPSRUDOHV VHU HILFDFHV HQ HO DQiOLVLV GH OD
GLQiPLFDGH ORVKXPHGDOHV 7R\UD\3LHWURQLUR
SRUORTXHODVWpFQLFDVGHWHOHGHWHFFLyQVRQKHUUDPLHQWDV
YiOLGDV SDUD VHU XWLOL]DGDV SRU DGPLQLVWUDGRUHV H
LQYHVWLJDGRUHVSDUDHODQiOLVLVGHFDPELRV
(VWD LQYHVWLJDFLyQ DSR\D HO SURJUDPD5KR0HR 5KRQH
0HGLWHUUDQHDQ2EVHUYDWRU\HQHOGHVDUUROOR\HQVD\RGH
PpWRGRV SDUD PHMRUDU HO DQiOLVLV GH ORV KXPHGDOHV




2. ÁREA DE ESTUDIO 
(OPDUFRHVSDFLDOGHOHVWXGLRHV ODSURYLQFLD%RXFKHV
GX5K{QH FRQRFLGD WDPELpQ FRPR 'HSDUWDPHQWR 
'HS HQ OD UHJLyQ 3URYHQ]D$OSHV&RVWD $]XO
3$&$HQHOVXUHVWHGH)UDQFLD
/DUHJLyQ3$&$WLHQHXQDVXSHUILFLHGHXQRVPLOORQHV
GH KHFWiUHDV GH ODV FXDOHV DOUHGHGRU GH  HVWiQ
LQYHQWDULDGRV FRPR KXPHGDOHV $OUHGHGRU GHO  GH
HVWDVXSHUILFLHKDVHHQFXHQWUDQHQHO'HS
HOFXDOHVWiGRPLQDGRSRUJUDQGHV]RQDVGHKXPHGDOHV
XQGH VX VXSHUILFLH'HQWURGHHVWDSURYLQFLD VH
HQFXHQWUD HO 3DUTXH 1DWXUDO 5HJLRQDO GH OD &DPDUJD








ORV KXPHGDOHV \ PDVDV GH DJXD HV PX\ YDULDEOH /RV
KXPHGDOHV VRQ GLYHUVRV HVSHFLDOPHQWH HQ HO iUHD GHO
315&GRQGHKD\XQDPH]FODGHKXPHGDOHVQDWXUDOHV\
VHPLQDWXUDOHV ODJXQDV GH DJXD VDOREUH SDQWDQRV
VDOLQDVHWF
3. MATERIAL Y MÉTODOS 
3.1. Datos e información espacial 




7LHUUD GHVGH HO HVSDFLR -X \ 5R\  \ SRVHH XQ
DUFKLYRGHGDWRVKLVWyULFRVGHDFFHVROLEUHSDUDILQHVGH
LQYHVWLJDFLyQ /DV LPiJHQHV XWLOL]DGDV IXHURQ FDSWDGDV
SRUHOVDWpOLWH/DQGVDW(70FRQXQDUHVROXFLyQGH
PHWURV\FXEUHQORVDxRV\(VWRV




ORV DxRV VHOHFFLRQDGRV HVYiOLGRSDUDGHWHFWDU FDPELRV
VLJQLILFDWLYRVHQODVLQXQGDFLRQHVDORODUJRGHOWLHPSR





WRGDV ODV HVWDFLRQHV GHO DxR \ ODV GLIHUHQWHV HWDSDV GH
LQXQGDFLyQGHORVKXPHGDOHVGHODUHJLyQ
/DWUDQVIRUPDFLyQ7DVVHOHG&DS7&.DXWK\7KRPDV
 VH DSOLFy D ODV LPiJHQHV /DQGVDW /D 7&
WUDQVIRUPD ODV EDQGDV GHO VDWpOLWH /DQGVDW HQ VHLV
FRPSRQHQWHV SULQFLSDOHV ORV WUHV SULPHURV UHSUHVHQWDQ
LQIRUPDFLyQ LPSRUWDQWHGH OD LPDJHQPLHQWUDVTXH ORV
RWURV SURSRUFLRQDQ LQIRUPDFLyQ UHVLGXDO /DV YDULDEOHV
GH 7& XWLOL]DGDV HQ HVWH HVWXGLR IXHURQ HO 9HUGRU
*UHHQHVV * \ OD +XPHGDG :HWQHVV : tQGLFHV
XWLOL]DGRVSDUDVHSDUDUODV]RQDVGHKXPHGDOHV\PDVDV
GH DJXD GHO UHVWR GH ODV iUHDV (VWDV YDULDEOHV WLHQHQ
YDORUHV HQWUH  FRPRPtQLPR \  FRPRPi[LPR*
HVWi FRUUHODFLRQDGR FRQ HO YLJRU GH OD YHJHWDFLyQ \:
UHODFLRQDGDDODKXPHGDGGHODYHJHWDFLyQ\VXHOR





SRU ODV PDVDV GH DJXD \ ORV KXPHGDOHV GH OD ]RQD GH
HVWXGLR(VWRVLQYHQWDULRVKDQVLGRYDOLGDGRVDWUDYpVGH
HVWXGLRV GH FDPSR (Q FXDQWR D ODV FDSDV GH XVRV GHO
VXHOR VH KDQ XWLOL]DGR SDUD DQDOL]DU HO iUHD GHO 315&
GHELGRDTXHDSRUWDQLQIRUPDFLyQVREUHODFREHUWXUDGH
FDPSRV GH DUUR] FRVD TXH LQFOX\HQ ORV LQYHQWDULRV GH




3.2. Descripción del indicador 
(OLQGLFDGRUGHKXPHGDOHVWLHQHFRPRREMHWLYRDQDOL]DU
HO QLYHO GH LQXQGDFLyQ GH ORV KXPHGDOHV TXH VHJ~Q HO
HVWXGLRVHGHILQHFRPRHOJUDGRGHDJXDFRQWHQLGDGHQWUR
GHORVKXPHGDOHVLQYHQWDULDGRV
8Q iUERO GHGHFLVLyQ EDVDGR HQ OD7& VH XWLOL]y SDUD
FDGD LPDJHQ GH VDWpOLWH (O tQGLFH GH9HUGRU * \ GH
+XPHGDG:VHHPSOHDQSDUDGLVWLQJXLUHQWUHODV]RQDV
GHDJXD*:!\ODV]RQDVVLQDJXD*!:





HWF /DV iUHDV LGHQWLILFDGDV FRPRPDVDV GH DJXD SRU
HVWD PHWRGRORJtD FRQVWLWX\HQ ODV ]RQDV LQXQGDGDV GHO
LQGLFDGRU
/D VXSHUILFLH GHWHFWDGD HQ FDGD IHFKD HVWXGLDGD VH
FRQWUDVWyFRQ ODVFDSDVGH UHIHUHQFLD ORV LQYHQWDULRV \
ODV FDSDV GH XVRV GHO VXHOR SDUD FDOFXODU HO JUDGR GH











HQ HO DxR TXH HV OD XQLyQ GH WRGDV ODV FDSDV GHO
LQGLFDGRUHVGHFLUODVLPiJHQHVPHQVXDOHV

&RQ HO ILQ GH HVWXGLDU OD YDULDELOLGDG HVWDFLRQDO GH OD









4. RESULTADOS Y DISCUSIÓN 
/DWDEODPXHVWUDORVUHVXOWDGRVPHQVXDOHVGHOLQGLFDGRU







HVWDFLRQDOLGDG GHO 0HGLWHUUiQHR (VWRV OOHJDQ D VX
Pi[LPRGXUDQWHHOLQYLHUQRSUREDEOHPHQWHLQIOXHQFLDGR







Año Mes Area (ha) %
Enero 52.022 49,68
Marzo 52.059 49,71















TXH HO DJXD FXEUH DO PHQRV HO  GH OD VXSHUILFLH
LQYHQWDULDGD GXUDQWH HO SHUtRGR HVWXGLDGR (O YDORU
Pi[LPR GH ODV LQXQGDFLRQHV HV QRWDEOH HQ HO FDVR GH
 VLHQGR VLJQLILFDWLYDPHQWHPiV DOWR TXH ORV RWURV
DxRV  IUHQWH D  &XDQGR VH FRQVLGHUD ODV
LQXQGDFLRQHV HVWDFLRQDOHV 7RWDO DQXDO HO JUDGR GH
LQXQGDFLyQ GH ORV KXPHGDOHV DXPHQWD FXEULHQGR
DOUHGHGRUGHODOGHODVXSHUILFLHLQYHQWDULDGD
Tabla 2.*UDGRDQXDOGHLQXQGDFLyQGHH[SUHVDGRV
Año Mes Area (ha) %
Media 53.278 50,88
2001 Máximo 60.493 57,77
Total anual 65.377 62,43
Media 52.437 50,08
2007 Máximo 53.910 51,48
Total anual 61.449 58,68
Media 50.646 48,36
2012 Máximo 53.939 51,51
Total anual 58.630 55,99

'HODVWUHVIRUPDVGHFDOFXODUHOLQGLFDGRUDQXDOHOYDORU
PHGLR WLHQH ODPHQRUYDULDELOLGDG HQ HO WLHPSR3RU HO
FRQWUDULRHOWRWDODQXDOWLHQHODVPD\RUHVYDULDFLRQHV$O
FRPSDUDUORVYDORUHVHQHOSHULRGRGHHVWXGLRVHREVHUYD
XQD WHQGHQFLDD ODEDMD VREUH WRGRHQHO FDVRGHO WRWDO
DQXDO /RV QLYHOHV GH LQXQGDFLyQ VRQ XQ PHQRU
HQWUH\
(Q FXDQWR D OD IUHFXHQFLD WDEOD  ORV UHVXOWDGRV
PXHVWUDQTXHODPD\RUSDUWHGHODVXSHUILFLHFRUUHVSRQGH
D iUHDV TXH VLHPSUH HVWiQ LQXQGDGDV ODV FXDOHV
UHSUHVHQWDQVREUHHOGHORVKXPHGDOHVLQYHQWDULDGRV
HQ HO 'HS /RV UHVXOWDGRV PXHVWUDQ TXH PHQRV GHO
GHORVKXPHGDOHVVHLQXQGDQVyORXQDYH]DODxR/D
IUHFXHQFLDGHLQXQGDFLyQWDPELpQPXHVWUDXQDWHQGHQFLD





Año Frecuencia Area (ha) %
1 9.632 9,2
2 3.639 3,47































GH VDWpOLWH \ WpFQLFDV GH WHOHGHWHFFLyQ SDUD LGHQWLILFDU
LQYHQWDULDU \ PRQLWRUHDU iUHDV GH LQXQGDFLyQ GH ORV
KXPHGDOHV /DV LPiJHQHV /DQGVDW GH  P UHVXOWDQ
HILFLHQWHVSDUDLGHQWLILFDUODVLQXQGDFLRQHV\HOFiOFXORGH
OD VXSHUILFLH WRWDO RFXSDGD SRU HO DJXD (O XVR GH
LPiJHQHVGHPD\RUFDOLGDGSRGUtDPHMRUDU ODSUHFLVLyQ
GHORVUHVXOWDGRVHQOD]RQDGHHVWXGLR




DJXD GHWHFWDGD FRPR OD GLVWULEXFLyQ HVSDFLDO GH ORV
KXPHGDOHV VH FRUUHVSRQGHQ HQ JUDQ PHGLGD FRQ ORV
LQYHQWDULRV H[LVWHQWHV 3RU OR WDQWR ORV UHVXOWDGRV
JHQHUDOHV SDUHFHQ DSURSLDGRV SDUD HVWLPDU HO JUDGR GH
LQXQGDFLyQ GH ORV KXPHGDOHV D HVFDOD UHJLRQDO 6LQ
HPEDUJRDHIHFWRVGHFRQWURO HVGHFLU SDUDGHWHFWDUH
LQWHUSUHWDU ORVFDPELRVHQ ORVKXPHGDOHVD OR ODUJRGHO
WLHPSR VH QHFHVLWDQ PHMRUDV PHWRGROyJLFDV 3RU VX
FRQVWUXFFLyQ HVWH LQGLFDGRU QHFHVLWDPXFKDV LPiJHQHV
GH EXHQD FDOLGDG SDUD DQDOL]DU XQ DxR FRPSOHWR FRQ
UHVXOWDGRV FRQILDEOHV (VWR SRGUtD VHU XQD OLPLWDFLyQ
LPSRUWDQWH FXDQGR VH XWLOL]D ODPLVPDPHWRGRORJtD HQ






LPiJHQHV GH VDWpOLWH WDPELpQ KDUtDQ GLItFLO FDOFXODU HO
LQGLFDGRUSHULyGLFDPHQWHHQHVWHWLSRGHiUHDV




QXEHV X RWURV DJHQWHV PHWHRUROyJLFRV ,QJJV \ /RUG
 )XWXURV DQiOLVLV SRGUtDQ UHDOL]DUVH LQFOX\HQGR
GDWRV FOLPiWLFRV FRPR OD SUHFLSLWDFLyQ 6HUtD SRVLEOH




'DYLGVRQ 1& )LQOD\VRQ &0  (DUWK
2EVHUYDWLRQ IRU ZHWODQG LQYHQWRU\ DVVHVVPHQW DQG
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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